Objective: To evaluate the prevalence of uncontrolled hypertension based on the Thai Guideline on the Treatment of Hypertension 2012, the 7 th report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC7) and its recently released version, 8 th Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC8). Material and Method: We screened 1,311 hypertensive patients who visited the Primary Care Unit at Songklanagarind Hospital from October to December 2013. The outcome of this cross-sectional study was the prevalence of uncontrolled hypertension based on the Thai Guideline on the Treatment of Hypertension 2012, JNC7 and JNC8. Results: The study included a total of 1,181 patients. The prevalences of uncontrolled hypertension were 57.2%, 53.4% and 30.0%, based on the Thai guidelines, JNC7 and JNC8, respectively. Conclusion: The prevalence of uncontrolled hypertension in our setting remained unsatisfactory.
Introduction
A report from the Bureau of Non-Communicable Disease of Thailand 1 which stated that the prevalence per 100,000 of hypertensive individuals rose from 287.5 in 2001 to 1433.61 in 2011 which is an increase of 5 times and seems to continue to increase. Though evidently large in magnitude, only 55.6% of Thai patients are aware of their hypertensive status and among those only 43.1% of treated patients have their blood pressure controlled. Globally, there have been a number of studies regarding the prevalence of uncontrolled hypertension as shown in Table 1 . These papers are based on populations of different races, ethnicities, health care systems and health problem status. In this article, we reviewed the prevalence of uncontrolled hypertension and the patient characteristics in the Primary Care Unit of Songklanagarind Hospital. We describe the current magnitude and the trends of hypertension treatment according to the Thai Guideline on the Treatment of Hypertension, 2 the 7 th Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC7) guideline 3 and the 8 th Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC8) guideline. 4 We also examined the clinical correlates of uncontrolled hypertension and appraised the patient-related and physician-related factors related to poor control of blood pressure.
Definitions of hypertension
Hypertension is defined as systolic blood pressure >140 mmHg or diastolic blood pressure >90 mmHg. 3 Appropriate blood pressure levels for specific groups of patients vary from guideline to guideline. In 2012, the Thai Hypertension Association proposed a blood pressure of <140/90 mmHg for the normal population, <140/85 in diabetic patients, <130/80 in young adults (<30 years old). 2 Additionally, the JNC7 suggests a blood pressure <140/ 90 mmHg in normal adults, <130/80 mmHg in young adults and patients with diabetes and chronic kidney disease. 3 On the contrary, the more recent JNC8 guideline defines goals of <150/90 mmHg in adults older than 60 years old and <140/90 mmHg in adults younger than 60 years of age and patients with diabetes mellitus (DM) and chronic kidney disease (CKD). 
Factors associated with inadequate blood pressure control
Our study focuses primarily on patient-related factors that contribute to the burden of uncontrolled hypertension that include age, gender, access to health care, socioeconomic status, comorbidities, lifestyle and compliances.
Material and Method
Study design and participants Data from the Songklanagarind Hospital Information System (HIS) was utilized to conduct this cross-sectional study. The setting of the study was defined as the outpatient medical care operated by the Division of Family Medicine at Songklanagarind Hospital. Using the name of the clinic, the International Classification of Diseases, 10 th revision (ICD-10) billing code and the time period as sorting tools, an automated program embedded within the HIS created a list of 1,633 hospital numbers that belonged to hypertensive patients who visited the clinic from 1 October 2013 to 31 December 2013. After eliminating duplications, the patients were recruited for according to the eligibility criteria as show in Table 2 .
Blood pressure measurement Accurate measurement of blood pressure is necessary. Patients were seated quietly for at least 5 minutes prior to the measurement. Two measurements were made with the second one done a minute after the first and the average value was recorded. The records of systolic and diastolic blood pressures measured by validated electronic devices within the study period were used to determine the hypertension control status of the patient.
Data collection
The data extraction form included three main sections containing patient eligibility, patient characteristics and study variables.
The study variables consisted of general characteristics, blood pressure, comorbidities and medication profile. documented diagnosis in the medical records, the patient received hypoglycemia agents during the study period or the patient's previously measured fasting blood glucose levels of >126 mg/dL were recorded on two separate occasions. 11 Similarly, a patient was considered to have dyslipidemia if a diagnosis was documented in the patient's medical records, the patient's previously measured total cholesterol was >240 mg/dL or low density lipoproteins were >160 mg/dL12or lipid-lowering medication was prescribed to a patient during the study period. Although it isn't the best indicator of obesity reported on the emerging evidence, the body mass index (BMI) was chosen as an indicator of obesity due to an issue of information availability. In patients with a history of cardiovascular disease, all cardiovascular diseases were collected regardless of whether they were sequelae of an atherosclerotic process or not. In patients without a history of atherosclerotic cardiovascular disease, the National Cholesterol Education Programme Adult Treatment Panel III (NCEP-ATPIII) cardiovascular risk prediction scale was used to assess the patients' risk of developing cardiovascular disease in the future. Chronic kidney disease was defined as an estimated glomerular filtration rate (e-GFR) of <60 mL/min/1.73 m 2 with a corresponding creatinine level of >1.5 and >1.3 mg/dL in men and women, respectively. 3 Lastly, the patient was considered hyperuricemia if his or her serum uric acid level was >7 mg/ dL 13 or the patient used uric-acid-lowering medication during the study period. All laboratory results used in the process of defining comorbidities were retrieved from any measurement that occurred before the latest Primary Care Unit visit for hypertension or no later than 31 December 2013. However, any lab result during an acute illness or a recent medication adjustment (<3 months) was not applicable, and therefore, was not used.
Moreover, information regarding a patient's medication profile was also abstracted for evaluation. This information was composed of the numbers of antihypertensive medication classes, the amount of all drugs used and the presence of aspirin or nonsteroidal anti-inflammatory drug (NSAID) use. In terms of antihypertensive medications, the data were collected from the visit for hypertension which was the one prior to the latest visit for hypertension. Other medications, in addition to antihypertensive medications, were counted if those drugs were prescribed to be taken throughout the period while the patient was taking the antihypertensive medication mentioned earlier. The only exception was for NSAID use in which both short course treatment and extended use of the drugs were collected.
Study outcomes
The outcome of the study was the prevalence of patients with uncontrolled hypertension in the setting of the Primary Care Unit at Songklanagarind Hospital using the target blood pressures suggested by the Thai Guideline on the Treatment of Hypertension 2012, JNC7 guideline and JNC8. In addition, the distribution of study variables among patients whose blood pressure was considered uncontrolled and controlled was examined.
Statistical analysis
The data analysis was done by Stata IC 12 (Stata Corp, College Station, Texas, USA). Categorical data were summarized with percentages with corresponding 95% confidence interval (95 % CI). All variables were processed as dichotomous or polychotomous variables and presented as frequencies. Continuous variables were stratified into strata for the analysis. Differences of variable distribution between the groups were compared by using Pearson chi-squared test or Fisher's exact test as appropriate.
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Results
Patients
Out of 1,311 patients screened for eligibility in the study, the exclusion criteria precluded 130 patients from the study mainly due to an inadequate treatment period (Figure 1) .
Characteristics of patients included in this study are shown in Table 3 .
Outcomes
Uncontrolled hypertension defined by the Thai Guideline on the Treatment of Hypertension Table 4 and 5 showed that in 57.2% of the patients with uncontrolled hypertension, there were 426 patients (63.0%) who were >60 years of age. Regarding gender, religion and address, 58.7%, 96.0% and 83.9% were female, Buddhist and lived in Songkhla province, respectively. The percentages of non-smoker, ex-smoker and current smoker were 87.2%, 6.9% and 6.0%, respectively.
In terms of comorbidities, 61.8% of the patients who had poor control of their blood pressure had a BMI greater than 25.0 kg/m. 2 The percentage of patients categorized as a high risk group under the NCEP III for cardiovascular risk prediction was 77.3%. Finally, 48.1%, 83.7%, 4.3%, 5.9% and 37.6% of the patients had DM, dyslipidemia, CKD, CVD and hyperuricemia, respectively. The percentage of those who took more than 4 drugs (including nonantihypertensive ones) was 75.2%. The percentage of shortterm users of NSAIDs was 9.8%. With respect to study variable distribution, variables which were disproportionately distributed between the two groups of patients were age, gender, BMI, NCEP III for cardiovascular risk prediction level, presence of DM, the total number of classes of antihypertensive drugs and the total number of drugs; these differences were statistically significant with p-values of 0.013, 0.008, 0.023, <0.001, <0.001, 0.003 and <0.001, respectively. 
Uncontrolled hypertension defined by the JNC7 guidelines
According to the JNC7 guidelines, 53.4% of the patients were allocated to the uncontrolled group. There were 388 patients (61.5%) who were ≥60 years of age. Regarding gender, religion and address, 62.0%, 95.9% and 83.5% were female, Buddhist and those who lived in Songkhla province, respectively. The percentages of non-smoker, ex-smoker and current smoker were 89.0%, 6.4% and 4.6%, respectively. In terms of comorbidities, 62.7% of the patients who had poor control of their blood pressure had a BMI more than 25.0 kg/m 2 . There were 75.0% who were categorized as a high risk group under the NCEP III for cardiovascular risk prediction. Finally, 51.5%, 83.2%, 5.2%, 4.8% and 27.1% of the patients had DM, dyslipidemia, CKD, CVD and hyperuricemia, respectively. The percentage of those who took more than 4 drugs was 76.2%. The percentage of short-term users of NSAIDs was 9.8%. Among the study variables between the groups, statistically significant differences were observed in the BMI (p-value=0.005), NCEP III for cardiovascular risk prediction level (p-value<0.001), presence of DM (p-value<0.001), presence of chronic kidney disease (p=0.024) and the total number of classes of antihypertensive drugs (p-value<0.001).
Uncontrolled hypertension defined by JNC8 guidelines
Based on categorization of the JNC8 guidelines, the blood pressure of 30.0% of the patients was considered as uncontrolled. In patients with uncontrolled hypertension, 160 patients (45.2%) were >60 years of age. The percentages of non-smoker, ex-smoker and current smoker were 89.8%, 4.8% and 5.4%, respectively. In terms of comorbidities, 63.3% of the patients who had poor control of their blood pressure had a BMI more than 25.0 kg/m 2 . There were 65.7% who were categorized as a high risk group under the NCEP III for cardiovascular risk prediction. Finally, 38.1%, 84.5%, 3.9%, 4.0% and 34.2% of the patients had DM, dyslipidemia, CKD, CVD and hyperuricemia, respectively. The percentage of those who took more than 4 drugs was 70.1%. The percentage of shortterm users of NSAIDS was 9.3%. After hypothesis testing, age, address and the NCEP III for cardiovascular risk prediction level were found to have statistical differences when patients with uncontrolled hypertension were compared to controlled hypertension.
Discussion
Our study demonstrated that the prevalence of uncontrolled hypertension in the setting of the Primary Care Unit was still higher than the recommended target. The Thailand Health Indicator 2014 14 recommended that >50.0% of patients should have their blood pressure under control. Our study showed that the prevalence of uncontrolled hypertension was approximately 50.0% except in the case of the JNC8 guideline in which the proportion of uncontrolled group was considerably lower than the other two guidelines. This possibly indicated that patients with comorbidities were the ones who struggled the most in controlling their blood pressure because comorbidities were the major concern which signified a lower blood pressure target in the Thai guideline and JNC7 but not in the JNC8. Assuming that medical treatment was optimized, there might be certain physiological limits on how much blood pressure can be reduced in these patients with the current treatment strategies and other socio-demographic hurdles.
Despite a number of guidelines published worldwide, there is still no settlement on which guideline is the perfect solution to the hypertensive situation.
We acknowledge several limitations in our study. The Primary Care Unit is an academically-oriented clinic. Additionally, given that almost 60.0% of the patients started their treatments somewhere else, it was presumed that many cases were referrals and less likely to be uncomplicated cases. Hence, the extension of our study results to other general primary care settings should be done carefully. This was a cross-sectional study that posed limitations on the study of determinants in uncontrolled hypertension. Notwithstanding the fact that we managed to collect a considerable amount of data regarding various factors, it's impossible to establish a firm temporal relationship between these factors and the outcomes. Besides, the role of a particular statistical interpretation, such as logistic regression, in establishing the links between predictors and outcomes in the setting of a cross-sectional study is still an on-going debate. Therefore, our study only presented associations between the variables and outcomes in forms of distributive differences, not as determinants. Lastly, because of a lack of available data and the study design, the office blood pressures used in this study were spot measurements which were measured by electronic devices. So, these measurements may have slightly overestimated the blood pressure. However, this study still used the office blood pressure values, because they would still be able to be compared with those from future studies.
Conclusion
The prevalence of uncontrolled hypertension in our setting remained unsatisfactory. Additionally, certain characteristics observed in patients whose blood pressure was uncontrolled might warrant further investigations in order to decipher underlying hurdles impeding successful control of hypertension. 
